Box 30001 - Dept. 3-0 
Las Cruces, New Mexico 88003 


> 

iSi 

> 

I 

o 

70 

t 

o 

o 

jy 

& 




13 

on 

O 

sr 

O 

CD 

13 

P 

* 

3 Z 

a % 
8>S 
s 0. 

2 o* 

& o 

2- go 

O r-K 

P P 


P 

3 

D- 


CD 

c 

CP 


n 

o 
3 

13 3* 
3 *< 

r-K 

CP 

tfl 

3 

CJQ 

3* 

CP 

CP 

^-s 

3* 

OQ 


10 
C/3 3“ 
P - — 

2 • 2* 
S3 13 
P 


GO 

or 

p 


sc 

o 

•-$ 

P 

3 


D 

CP 

r 

CP 

o 

3 


p? ^ SP 

3 £►§ 

CP *T“* H-r* 

“ 5 ST 

r 3 » 

CP 

25 1 5 

§ p 3 

? » § 


10 

i-8 

CP 

13 

P 

►n 

CP 

D- 

a* 


z 

> 

C/3 


> 

o 


>-t 


p 


3 


Z 

> 

o 

LAl 


'sO 


T3 

i -s 


O 

CTQ 


i-t 


P 


3 


< 


a> 

3 


ft 


H 

rc> 

9 

<P 



fP 

fP 

a 

*1 

o 

mm 

3 s 

3 

** 

3 

C/5 

c 

*9 

9 

PS 

O 

a 


PS 

H 

N^ 9 

O 


9 

?T 

05 

3 

50 

a 


fp 

J/3 

<P 

-t 

N*» 

PS 

9 

*8 

O 

dQ 

9* 

PS 

9 

a 



ch 1 1, 1997 Program Overview 


H 

CD 

cT 

o 





GO 






Program Review: 



- Review Program 


2 


P 

*“5 

o 

rr 


O 

00 

p 


3 

o 


< 
M « 

<D 


s 


Tl *TJ Q 3 H 

^•s ^ 


p 

o 


CD 

c/3 


p 

O 

P 


oo 

r-K 

P 

H+5 

•-+5 




^ a 

Rp 


<z> 

c-f 

o 

3 


3 a 

0Q 2 

3 3 

§ a 

M <D 

>-» 
h— 4 • 

eg 

§ 




K) 


Program Overview 



ABET-accredited College of Engineer 


P 

O 

tr 



go 

r-K 

P 



o 

CO 



-P 

•P 

00 



NO 

VO 

ON 



CD 


C/3 

CD 

P 


►-S 

O 



c 

5 . 

< 


CD 

co 



CD 

& 

CD 

P^ 

i 

p* 

CD 

oo 

OQ* 

P 

P 

C-K 

CD 

o- 


^ 2 
T5 
P 
O 
CD 


P 

O 


"C 

C 


O 

»-i 

5 

<—K 

d 

5. 

ft> 

2. o 
^ u 


00 

d 

H- 1 • 

CZ3 

S' 

CD 

tr 1 

B 


d 

3. 

<D 

»-» 

03 


<J 


* I 

V! 


NMSU Background 



March 11, 1997 Program Overview 


o 

ffi 

tr 

F“ • 

C/3 

CD 


a 

P 


P 


F" • 

o 





• 

1 

1 


GO 

1 

1 


r-K 

> 

> 

> 

P 

CL 

CD 

P 

3 

CD 

3 

CD 

H- * • 

o 

i-4 

i— » • 

a 
>— * • 

P 

r-f 

O 

o 

§ 

P 

> 

M 

O 

•-4 

i— * • 

CD 

a 

M 

P 

Cl 

3 

CD 

a 

p # 

o’ 

i i 

P 

O 

<-k 

>— * 

«—K 

P 

P 

"C 

P 


P 




m U) K) 

N® N® nO 

o x o x o x 


4 ^ 


NMSU Background 


March 11,1 997 Program Overview 


oo 

m 

w 

§ 

pu 

*0 

P* 

a 

CL 

CD 

CTQ 

>-i 

CD 

CD 

xs 

o 

CTQ 

P 

3 

C/3 


o 

o 


P 

P 

h- *• 

o 

3- 

o 

3 

GO 

H 


O 

3 * 

p 

3 

3 

CD^ 

fcP 

00 

o 

3 

o 

CD 


H O 

3^ >-t 
CD P 


CL 

3 

CD 

i 

t" 1 

CD 

r-K <J 

3. CD 


O 

ca 

a 

era' 


CD ^ 


CD 


CD 

C"K 

CD 

t— * • 

3 

CTQ 

00 

VJ 

c/3 

c-f 

CD 


C/3 


00 

P 

r-K 

CD 

h- * • 
C“K 

CD 


3 

C/3 

CD 

C/3 


O o 

o o 

3 
3 

p 

p e* 

• C3 

§ o 


o 

p 

CO 


g B 

O jr 
Pt p 

P 

0Q O 

P 

co 


o g? 

o 2 

3 

i, 

o o 

p ►— 


0 

l-J 

1 


o 

3 

C/3 


o 

o 

3 

•-$ 

C/3 

CD 

C/3 

*— i • 

P 

> 

P 

o* 

CTQ 

fcP 

O 

h-* • 

0Q 

H-* • 

r-K 

p 


LA 


T elemetering & 
Telecommunications Program 


March 1 1, 1997 Program Overview 


i 

W 2 2 

> > 

GO C/3 

> > 


CD 

i-t 


3 C/3 

2 '"O 


H 

« 

cT 


p 

o 

CD 

o S 

P 

P 2. 

r p 

> 0 Q 

o Rp 

H H 
oo CD 

►-d cT 

»-t o 

o o 

p S 
OQ 3 
p 


o 

p 


p 

p 

t— ‘ ' 

o 

p 

<“-K 

l— » • 

o 

p 

C/3 


5 * 

CD 

(Z> 

CD 

n 

o 

cr 

o 

CfQ 

P 

3 

i/i 


o- > 

CD sT 

^ 5 

3 2 


CD 

CZ3 

P 


OQ 

CD 


* Y 1 

8 on 

3- g 

cL CO 

CD W 

p w 
§- 

Y CD 
^ OQ 
CD 5 
p CD 
i-i CD 
co 

§ 

Cu 

K) 

cr 

o 


p 


CD 

czi 


H " 


ON 


Telemetering & 
Telecommunications Program 



• Designated Center of Excellence in 
Telemetering Systems by the IFT 


o H 

*+> CD 

2 cT 

CD O 

3 ° 


O 

p 

H- ‘ • 

CD 

o* 


I I 


CD 


S 3 


CD 


£ 

P 

t— k 

O 

P 


*-d 

o 

5* 

CD 

23 CTQ 


r 

a* 

03 


CD 

05 

S3 I 

o 

cr 


3 

CD 


o 


03 


o CTQ 


§ o' 

S. g 

g c 5 

9* S3 

I 8* 


p 

p 


o 

05 

tst « 

"d 




P 

H 

CD 

cT 


H-t 

o 

O 

CD 

03 

05 

5' 

CTQ 


eg 3 


O 

P- 

P 

OQ 

f-K 

CD 

O 

P* 

P 

o 

CTQ 


>Tj 

H 

GO 


CD 

c-f 

CD 

P 

CTQ 


p P 

r-K 


►-t 

p 


C/3 

cT 

o 

p 


T elemetering & 
Telecommunications Program 


NSF, Sandia, IFT, Rome Labs 


2 

O 


• 





I 

CD 


►n 

pT 



f—K 

CD 

p 

CD 

< 

p 


H- * • 

o 

W 


p 

C/2 

o 

p 


>-d 

R 

C3 

i— » • 

C/2 

P* 

CD 

P 

OQ 


P 



P 

h-H 


a* 


o 

3 





o 

o 

p 

r-K 

>— k • 

P 

s 

o 

p 

C/2 

C/2 

p 

O 

CD 

H— i 

'sO 

VO 

o 


2 s 

> s 

o 


i 


O 

•-t 

CD 

4^ CD 
vO P 

►-i 

o 
tr 

P 

o- 

5' 

OQ 

O 

o 

3 

CD 

C/2 



O0 


Grant History 


March 1 1 , 1 997 Program Overview 



O 

i— ‘ • 

i-i 

rD 

o 

c-F 

O 

>-$ 




Faculty & Staff 


March 11,1 997 Program Overview 




o 

p 

cl 

p 

p 

<— f 

CD 

C/5 

P 

CL 

CD 

P 

C/3 


c 

p 

CL 

CD 

OQ 

>-* 

P 

s 

CD 

C/5 


00 

c 

a* 

<T> 

C/5 




> 


CD 

N 

H 

CD 

o 

p* 

p 

t— l • 

o 

t— ‘ • 

p 

p 


p 

p 


r 

p 

^ 8 

o n> 

o > 

CD 73 
O 
CL 

T 8 

n 8 


GO 

CD 

O 

CD 

r-K 

5 


00 

P 

M-) 


Faculty & Staff 



Research Laboratory - Technician 


P 

O 

tr 




H 

a 

cT 


•-t 

CD 

O 

r-K 

O 

i-i 


CD 

r-f 

CD 


O OQ 

3 o 

o 

CD p 
c-b 

CD 

i-t 


C/3 

p 

O 

CD 

B 

P 

GO 

£ 

►— * 

CD 


C/Q 

CD 

O 

CD 

*9 


P C/J 

P 3- 
Q. P 

'T p- 

O 2 

o g 
p- ^ 
p* O 

ES 

^ o 

i-H CD 

HH (/) 

P 


H 

cr 

o 


p 

W3 


dd 

»-t 

o 

P 

ffi 

P 


P hr] 
P P 
p* o 

Q & 

O VJ 

& O 

P 

>-* m 

O 

B CD 

<Z) 

P H-. 

5= B 

H 


P 

on 


&> & 


dd 

O 

p 

ffi 

p 


Facilities 


2 

SO 

•-t 

o 

;=r 


VO 

VO 


o 

00 

3 

3 

O 

< 

a 

< 
>-» • 

a> 

3 


K> 


O ffi 

ft) p 

"d e 

e ^ 

54. d 

3 H-t 

3 ^ 

CD c/5 
£3 CD 

r-K 

w 

p 

OQ 

H-* • 

P 

CD 

CD 

P 

OQ 

H 

CD 

O 

or 

P 

o 

o 

OQ 

V- 


hd H 

3 £ 

00 2 

3 2 

1 a 

'-’ re 

"i 

® 2’ 
P3 OQ 
K*r p 

~ P 


CD 


O Q- 

< H 
2j 2- 

rt CD 

o 

CD O 

B 3 

1.3 

P 


o 

t-t 


id o 
^ ££ 
o P 
*-*> o 

o g 

o 

a* 

a- 

p 

»-i 

D* 


d I 
P 

P 

3 


o 

CD 

£ 

QT 



C/3 

o 

? 

CD 

C/3 


or 

a 

a* 


a 

CD 

P* 

CD 

< 

CD 




CD 

P 



Facilities 


March 1 1 , 1 997 Program Overview 


1 

- Matlab 

| 

| 

1 

P 

1 

>-* 

p 

p* 

H-* • 

O 

in 

& 

CD 

r 

cr 

< 

* 

5 PCs 

cr 

o 

i-t 

cd 

t— k • 

r-K 

CD 

o 

•-t 

£ 


CD 

3 



£. 


H 



d 


o 




3 


o 




CD 

P 

r-K 


h— k • 
f-K 





o | -d 
o % 

cd 

C/D 

CD 

P 


B 

B 

§ 

H-* « 

o 

g 

o 

p 

cz> 


P- 

CD 

CD 

o 

ts 


p _ 

g P 

P-* CTQ 


C/5 

i— 1 • 

OQ 

P 

P, 

o 

o 

CD 

C/5 

CZ) 

P 

OQ 


T1 

H 

i 

2 > 

p 

p- 

CD 

P- 

P 

O 

P 

P- 

CD 

B 

H-* • 

o 


u> 


Facilities 


March 11, 1997 Program Overview 


S £ 

O 

cr 

p 


o 

0 

1 


^ >0 
* * ^3 

LO C 

0 ^ 

W C/1 

1 

I 

o 

tr 


ffl jr 

r-n • • 

h-*< rv 

2. & 

CD ■ 

54 to o 

« • • • 

O 4l 

O <oi 


U) 

0 

1 


o 

p- 1 

E dd a 

& § 

o’ |- 


cr 

i 


CD 


on 

£ u> 

CD O 


O 

• • 

LO 


CD 

Rp o 

Rd 1 

CD W 

s 3 

nT £L 

CL 1=1 


o 

R* 


O o> oo 

• • • • 

< o oj 

goo 

< \o 
*-*• . . 

2 oj o 
^ o o 


a 

»-* 

o 

CTQ 

|-t 

P 


H 

O 

§* 

O 

r-K 

i— ‘ • 

o 

p 

c/i 



^ * 

2 o 
<. o 




o 

OJ 

LO 

o 

to 
• • 

H 

1— * 
• • 

CD 

H- » ‘ 

© 

CD 

OJ 

CD 

o 

4L 

3 

1 

0 

1 

<J 

CD 

0 

1 

tr 

i 

o 

cs 

CO 

4L 
• • 

O 

UJ 

• « 

O 

LO 
• • 

o 

p 

h— * • 

hQ 

to 
• • 

LO 

<H K 

»-t 

O 

dM 

3 

o 

c 

CD 

o 

& 

i 

1 

CD 

1 

C/3 

1 

i—* • 

o 

H 

a 

P 

<—+■ 

D 


O 

3 

CO 

o 

H 

C/3 

3 


> 

2 


o 

O- 

H- A * 

S3 


Rp 


> 


CTQ 


Review Program 



Small Satellite 


$ 

O 

sr 


vO 

vO 


00 

cd 

P* 

CD 

P 


w 

o 

H g 

P - 5:3 

o 

3 5 

P P. 
cn 

CZ> ng* 

er ^ 


p 

vj 


O 

CD 

r 

CD 

O 




March 1 1 , 1 997 Small Satellite 



N> 


Small Satellite Access of the 

Soace Network 



priority users are being supported 


P 

*-8 

O 

p- 


CO <z> 

co ^ 
co CO 


CO 

c-f 

p 

co 

CD 

co 


OQ 

P 


P 

OQ 

P 

O 

o 

CD 

co 

co 

S 3 * 

CD 

P 


OQ 

P* 


CD 

3 

a* 

CD 

CO 

H-* • 

OQ 

P 


CD 

Q- 

P 

O 

CD 

O 

o 

co 

C“K 

CO 

p 

CO 

CO 

o 

O 

£ 

CD 

P* 


O 

o 


p 

I— k ' 

o 

p 

<— f 

H- k < 

o 

p 

co 


CO 

r-K 

H-* 

O 

P 

co 


CO 

CD 

<! 


N 


O 
CD P 
co OQ 

P 


H 

o 

p 

CO 

CO 

I—* • 

CO 


CD 

►-J 

s* 

§ 

>-i 

O 

>-$ 

H* • 

CD 

<—K 

<§ 

CfQ 

i-S 

O 

c 

p* 


tr 

« o 

CO (zi 


2: B 

o> 


►"t 

CO 

p 

O 

O 

B 

r-t- 

CD 


I 

g. 

o’ 

Si 

H-* • 

o 

p 

co 


CD 

O 

0 

B 

1 

S 3 

k-* 


U> 


Purpose 


March 11, 1997 Small Satellite 





i 

C Xi 

in >-t 

cd cd 

*— i p- 

<Z> o’ 
P S 

r-K i— * • 

CD p 

S OQ 


cd 

o 

§ 

p 

o 

o 

cd 

m 

m 


3 

P* 

CD 

P 

P 

CD 


P p 
H r+ 

o 8 

& B 

GO P 
in 

GO 

r-K 

CD 


o 

o' 

H-* • 

> 

O 

o 

CD 

</) 

co 


O 

P 

P 


Activities 



March 1 1, 1997 Small Satellite 


I 

2 u 

in cd 

Cl o 


C/5 

ft 

CD 


CD 

cz> 
►— * • 

3 

£ 

p 

r-K 

H- k • 

o 

p 

r-t- 

CD 
C fl 

cr 

CD 

P- 

t* 


g. O 

§ t 

o o 

CD *73 

^ o 

O 2 

Eg o 

“ CD 
O V 
O £ 

o> 


c/5 


p 

o 

CD 

^ o 

o 

“O 

cT 

»-t 

p 

o 

FT 

P 

CfQ 

P 

C/5 

H-* • 

P 

CfQ 


I 

3 O 

h*. CD 

CTQ ^ 

er s 

r-r 

a* £ 
rt> 73 

C/5 Q 

o o 
p* g 

CD O 
CL CD 

cL o 5 

l-fc 

p* 

O 

3 

0 
P 

1 

P- 

CD 

3 

§ 

a* 

CZ> 

CD 


O 

CD 

C/5 


O 

> 


> 




Activities 


March 1 1 , 1 997 Small Satellite 


S C 

>-t m 

O 

/£ C/3 
<§* 2 
^ c 7 

S- o 

CD 

C 

Q- 

& 

P 


CD 

c 

p 

a 

CD 

a* 

p 

<— K 

P 



o 

p 

C/5 


On 


3 

r-K 

o 

O 


H-* • 

CD 

P* 

3 


P. 

>P 

P 

O 

P 

C/5 

f-t 

O 

c 

CD 

UJ 

0 

1 

o 


►“b 




O 

O' 

H-* • 

> 

O 

o 

CD 

C/5 

C/5 


Current Year Highlights 




+ « 2 
3 *? 
— <0 
§ sc 

to oo 1 

2 ^ 
o. cro 3 
^ y c 


o ™ 

« s a 

„ (t N 
-■ to Ji 

3 M i- 
2 2- o 
o c 

^ 3 ** 
3* TO TO 
^ ^ 
D D“ O 
^ O C 
o 3 

O TO cl 

S O 3 

CD r- 

o 5 » 
<-*■ 2 o 

DU »5P- 


■"rt aa O 

O O 
% *r V> 

£ 2 . ~ 





Orbital Access 




March 1 1 , 1 997 Small Satellite 



OO 


- 28.5 dee. 



March 1 1, 1997 Small Satellite 



Orbital Access - sun synch. 


• predicted antenna performance due to space loss and 
pattern gain 


P 

o 

cr 




. C 

CO 

cd cd 
3 O* 

m 

H 

5* 


o 

CO 


s 

CD 
Q- 

o 

a* 

>— » • 
r-f 

P 

o 
o 
p 

P CD 
2- ^3 
p 

c/3 

C/3 

Cl 

03 


P 


3 ^ o 5 

g 3 O 

ct- P-* 

S ^ g- 

^ ^ 2 
2 pp. 
c H £L 

o 

CD C /0 O 

■3^5 

- m P- 

LO ^ CO 

° O ^ 
a ° cd 

2. ^ ^ 
5 o ft 

Pa 0 

ft 3 co 
CD 0 

w 3 p 

co ft a 

h- * • r-f 

a cd H-t 

s CO CD 

£ ^ 3 

S S t 

cd a 

a- 


Os 

P 

CO 

CO 

CD 

CO 


w 

a 

< 

w 

H 

CD 

C/5 


c 

CO h-i 

cd a 
^ OQ 


P 

'O 

On 


o 


Current Y ear Highlights 



March 11, 1997 



EUVE Testing 





EUVE Testin 



accomplished 


P 

a 

O 

tr 


</> 

3 

p^ 

00 

a 

SL 

<-♦* 

n> 


5 03 
Z n> 
S' crq 

s w 


H 4 £ 


B 

3 

o 

a 

2 ft 


cd 53 

h— - CD 
CD Cg 

a cd 


> 


o 

3 


a 

a 
CD 

o 
o 

cS 

' ‘ ►B 


o 

B 

O 

o 


CD 

f—K 

CD 

a 

t— ‘ ■ 

B 

0Q 


3 


§ S 1 

3 CD 

3 a 

CfQ Q 

ET ft, 

S- 

cr o 

ct n> 


tr 

CD 


2 Q 

a* S 

CO p 

o 

a ft 

2 B 

3 CTQ 


CD 

Er 

o 

a* 

o 

o 

CTQ 


O 
o 

B 

CD p 


CD 

P- ^ 

cr 

p a 

85 O 

CD p 

“ o 


B 

CD 


a 

CD 

B 

o 

CD 


T 3 

T 3 

a 

O 

P 

o 

B* 

P 


B* 

CD 

H— I 

B 

CD 

3 

P 

<— K 
►—» • 

o 

B 

P 


CO 


Current Y ear Highlights 


P 

o 

tr 


vo 

VO 


00 

3 

p 

00 

a 

o 

r-* 

a> 


8- « 

2. 55 

OQ O 

P 


cr 

CD 

OQ 

P 


o a. 


£ 

H 

cd 

o 

o 


d 

P 


C/3 

O 

P 

C/3 

C/3 

H-k < 

o 

P 

c/3 


CT rD 

3p qs. 

^ 3 

O 

CD 

2 2. 
3p P 
o oq 


o 

o 

p 

o 

CD 

d 

r-K 

P 

P 

CL 


O 

o 


o 

cl 

a> 

K> 

§ 

C/3 


3 3 

h— * • ►— ‘ • 

Ct- C/3 

tj* cn 

o 

p 


C/3 

r-K 

P 

W-) 

d 

P 


P* 

JL 
»— * • 
o 
p 

§ 

r-f 

CD 

P 


GO 

CO 

§ 

CL 

H 

►-t 

§ 

c/3 

3 

i— k * 

C/3 

C/3 

H- ‘ • 

o 

3 


d 

O 

a 

o 

P 

o 

d 

P* 

O 

C/3 

VI 

C/3 

c+ 

CD 


I 

a" 

CD 

OQ 

p 

S3 

CL 

CD 

< 

CD 

O 

d 

3 

CD 

P 

c-K 

O 

d 

>-* 

CD 

"p 

t—k • 

»-t 

CD 


CD 

P 

r-K 

C/3 

3> 

►-t 


oo 

d 


Current Year Highlights 


March 1 1 , 1 997 Small Satellite 


L/1 



cn 

a 

< 

m 

i 

P 

cd 

p 

(JQ 

P 

P 


C/3 

^ ° 
CD >-i 

Pi FT 

p* 5* 
« era 


3 

H- 4 • 

S 

z 

> 

m 

> 



o 

p 

P 

Q- 

S 

cd 


in 

o 

CD 

P 

R 


i 

o 

p 


s S' 

ss 

o <2 
a- 

r-t- 
)— * • 

p h-K 

m * 
eg CD 

2- p 
Pi B 

CD CD 

P 

P 

P 

P 

o 


p 

OQ 


^Tl 

0 

3 

1 

o 

p 

m 

p 

p 

o 

CD 

o 

>-* 

p 

3 > 

H 

CD 

a) 

C-K 

h-k . 

P 

OQ 


Plans for Next Year 


March 11, 1997 Small Satellite 


CTs 


^ 3 p 

^ 3 

ft >5 

S ft 


O 


CD 

3 

r-K 

co 


CD 

ft- 

CD 

<! 

CD 


cr ° 

CD ^ 

§ § 

3 g 

£h ft 

H-J O 
a >-b 


CTQ CD 

eg 

ft ft 
cr o 

C /3 CD 

CO 

r-K 

CD 


P 


\ ■ 

ca 

n> 


3- O 

fD OQ O 

3 3 

ft. 


O 

ft 

co 

ft 

P 

r-K 

CD 


CO 

ft 

CO 

CD 


s 

cr 

o 

p 




a 2- 

ft CD 

ft* 

CD 

< 

CD^ 

O 

►ft 

3 

CD 

ft 

c-K 

O 

a 

O 

►ft 

cT 

ft 

p 

o 

ft 

H* * 

ft 

OQ 



Plans for Next Year 



March 1 1 , 1 997 Small Satellite 



<5 OQ 
P C3 
o P 


cx o 
m o 

c« 3 

H-k . 3 

OQ h3 
3 P- 

3 Fo 

H— k • 

c3 •-» 

cn 


k 

H 

CD 

CZl 

£* 

ct> 

CL 


Plans for Next Year 


March 1 1 , 1 997 Sma11 Satellite 


E3 - CD 

3 a 

o r+ 

O C 
OQ E- 

^ CD 

d* o 

5 ^ 

m 01 

SL X 

O T3 

’tS CD 

3 3- 

8 3 

» CD 


S* 

a 2 

m r 


00 


Plans for Next Year 



March 1 1 , 1 997 Small Satellite 


H ^ 

5 * 


a* 

o 

O 

o 

a* 

cd 

f-f 

cd 

zn 


co 

zn 

i—* ■ 

C 

CD 

r-K 

CD 

CD 


CD 


P 

P 

CO 

CD 

O 

o 


g 

I— ‘ • 

o 

£ 

o 

p 

co 


a 

> 

> 

CD 

P 

CD 

CO 


CD 

co 

co 

P 

CfQ 

CD 


P 

O 

P 

CfQ 


cr 

p 

cT 

a* 

p 

p 

C—h 

CD 

P 

P 

P 

"P 

O 


P 

OQ 


£T 

p 


p 

CD 

CD 

Q- 


Q- 

CD 

< 

CD 

O 

►-* 

CD 

hO 

P 

i— k • 

CD 

3 

CD 

2 

CO 

CD 

P 

O 

cr 


a* 

CD 

< 

CD 


CD 
co 

r-K 

o 

o 

3 
3 

c 

cs 

o O 

p ” 

pT. p 

2 CO 

CO 3. 
_ <-*- 
2 <T> 

s % 

o ^ 

ft) ft) 

T3 X 

r-t- hq 

w a 

I-S 


ft) 

3 

r-K 

C/1 




Hitchhiker Payload 


March 1 1 , 1 997 Small Satellite 


1 S’ 

O S- 

o g. 

•< Cfl 

fD • 

^ CTQ 

df 5 £L 

CZ3 


o 

o 

o 

CD 

*13 


h-K 




o 

S 

H-* ' 

CD 

i-i 


00 

d 

Hi 

o 

£ 

0Q 

tr 

H 

O 

& 

<z> 


O 

CD 

c 

CD 


H 

§ 

cn 


CD 

•-t 


o 

CD 

c 

CD 


o o 

^d ^ 


CN 


o 

o 

►d 

H d_ 

cT 

Hi 




o 

H+j 

H+5 

Cfl 

CD 


p* 

3 

p* 

3 

3 

CD 

3* 

Hi 

C/0 

O 


CD 

H-d 

P 

O 

CD 


K> 

o 


o 

> 

> 

H 

CD 

C/3 

r-f 

H-* • 

0Q 


Future Plans 



technology development 


P 

e 

O 

pr 


CP 


r 

o 

o 


"rd 


be P 

^ o 

O CD 


Td 

o 

c-t- 

CD 

P 

r-f 

H-* - 

p 


p 

& 

co 

e 

T3 

£? 

<— K 

p 

CD 

e 

co 

3> 

e 


o 

o 

3 

3 

§ 

H-t - 

o 

ft 

H- * « 

o 

S3 

m 


in 


P 


C/5 

CD 


CD 

O 

o 


§ 

H-* i 

o 

ft 

M « 

O 

P 

C/5 


cr 

§ 

* • 


ft 

* 

O 

P 


o 

CD 
< 
CD 

o 

o ^ 

g O 
P- CO 
CD hP 


i 

o 


CD 

p 

i-b 

3 

cr 

o 

• 

H-* • 

CD 

P 


r-K 

c-K 

3 

O 

o 

r-K 

p- 

CD 

p 

CO 


CD 

D* 


K> 


Future Plans 


March 1 1 , 1 997 Small Satellite 


^ £ 

in ^ 

2 B 

& ^ 

r 

CT* 

O 

•-t 

& 

o 


i 

CL Cl 
cd cd 


hj 

a p 


o 

p 

c/i 

v* • 

C/5 

O 

M-> 

§ 

CD 

$ 

cd 

o 

o 

ft 

H-k * 

P 

OQ 

P 


CL 

CD 

c 

CD 


3 < 

g 2 - - 

poo 

c /5 P P 


§ 

CD 

HI 

(XI 

P 

Hi 

r-K 

CD 

o 

p* 

p 

o 

o 

OQ 


c/i 

P 

i— k • 
c-K 

CD 

O 

P 

CD 

X 

P 

CD 

Hi 


CD 

P 

p+ 

C/5 


P^ 

P 

C 

CD 


P 

»-i 

O 

P 

O 

czi 

CD 

CL 

p 

Hi 

< 2 . 

CD 

O 


P 

O 

O 

CD 

P 

r-K 

CD 

CL 

cr 


2 

> 

00 

> 



N> 

to 
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return beam 



LIGHT-WEIGHT LOW DATA RATE OPTICAL COM 




ADVANTAGES 


Build and test laboratory demonstration 
unit. (Report July 1, 98) 
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PLANS FOR NEXT YEAR 
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LIGHTWEIGHT LOW DATA RATE 
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Satellite Components 



Year IV. Fly satellite and test satellite laser 
com. (Needs additional funding) 


e ^ 

re o n> 

CD CO 

h- ♦ p; q t-t 


O 

P 

p 

5 

3 

O- 

• 

P 

CfQ 


td 

e 

H- *• 


P 

S3 



</3 

g 

CD 






CD 




LONG TERM PLAN 


begun. This is also on schedule. 

This work will be completed this year. 
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PROGRESS THIS YEAR 



New Mexico State University 
Department of Electrical and Computer Engi 
Space & Telecommunications Center 
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5- Conclusions & Further Work 




vO 

<1 


2 w ^ 

o p o 

3 9* 


O 

o 


3 

CD 


3 

cn 

CO 

S3 

c-K 

o* 

GO 

r— ♦“ 

v; 

W 

S3 

CO 

CD 

<2 

CD_ 

3 

O* 

*d 

T3 

CD 

CD 

o 5 


O 

CD 


C/3 

TJ 

C 

o’ 

c 

CO 

tfl 

3 

i—* • 

GO 

c/a 

>-*• 

O 

3 

c/a 


4^ 

1 

n> 

go 

£ 

r3 

00 

3> 

—» 

00 

*d 

GO 

5* 

2 
o 
o* 
e 

h— * 

S-. 

O 

3 


OJ 

I 

CO 

^d 

• ^ 

g 1 oo 

9- 3 

S’ e. 

■ p 

M &. 
3 o 

O- S3 

U 0/3 

c 

0 

(— t-_ 

o’ 

S3 

CO 

CO 

CD 

3 

U 

P> 

OQ 

-t 

1 


o* 

O 

o 

go 

O 

>-1 

H-k- 

T3 

<—h 

o’ 

S3 


K> 

i 

> 

T3 

T3 

>-t 

O 

% 

ET 


►“» 

o 

a* 

cs 

o 

r"+ 

o 

3 


C/l 



Cd 

(T 

in 


PRESENTATION 



BT product selected such that filter ISI Loss < 0.4dB 
at 10‘ 3 

- Non-Constant Envelope Mesurements 

- plot Average Symbol Variance vs. Bandwidth 
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•SFCG-12 (Australia , Nov 92) requested the study and comparison 
(CCSDS RF) of various modulation schemes in: 


ower Amplifier based on: 

- ESA 10-watt Solid State Amplifier (SSPA); 
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- S/> W SIMULA TIONS 
8PSK Over Non-Linear Channel 


- Bessel 3rd Order(BT=l,2,3); 

- Square Root Raised Cosine (SRRC) 

a = 1 and 256 taps; 
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(3) - SPW SIMULATIONS 
8PSK Over Non-Linear Channel (cont.) 



Non-Constant Envelope pulse \ SSPA 
shaped 8-PSK 
(Ruben/ Josua) 



Data 

















Output of gray scale mapper 
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. 8PSK EFFICIENT MODULATION STUDY OVERVIEW 









B. Simulation on Bit Error Rates 
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- Average Symbol Variance vs. Bandwith 
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Bandwidth-Time Product (BT) 


Variance in Degrees 



RESULTS FOR 8PSK 
8PSK Over Non-Linear Channel 


Bandwidlh-Time Pro 








RESULTS FOR 8PSK 
8PSK Over Non-Linear Channel 



• Zoom of Average Symbol Variance vs BT for 3rd Order Bessel Filici 



RESULTS FOR 8PSK 
8PSK Over Non-Linear Channel 


SRP-C: Average Symbol Variance vs Roll-off facioi (</.) 



RESULTS FOR 8PSK 
8PSK Over Non-Linear Channel 









Eb/No (dB) 





Eb/No (dB) 






Bessel, Dt=z 1U.V4 i.n m.g 

Bessel, bt=3 7.78 0.29 7.7 

SRRC a=l 14.00 086" 205 


Bessel, 
bt=l .2 

Bessel, bt=l 
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ISI Losses and Utilization Ratio 






































Down Converter 



The Implementation of Pulse Shaping on 8-PSK Signaling 
Over a Non-Linear Satellite Channels 








- Simulations for higher order of BT; 

- Implement in hardware; 

- Find a close form equation for different filter orders. 

- Use Equalization to improve BER 

- Investigate spikes 





(5) - CONCLUSIONS/FURTHER WORK 




Coding Talk Outline 
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Mechanism 



ITERATIVE DECODER FOR TC 
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Introduction to Transparent Codes 



as a result of the ambiguous lock phenomenon ot earner 



. Introduction to Transparent Codes 



PHASE AMBIGUITY 



. Introduction to Transparent Codes (corn’d) 





number of taps in each of its n generators is odd, i.e., wnlgi®] are all odd. 





II. Application to Turbo Codes 

(These results are due to Prof. Steve Wilson of the University of Virginia) 






iff the number of nonzero gj is odd 



II. Application to Turbo Codes (cont’d) 


and w H W(Z>)] are odd. 
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The Result for Recursive Convolutional Codes 
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II. Application to Turbo Codes (cont’d) 
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II. Application to Turbo Codes (cont’d) 
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II. Application to Turbo Codes (cont d) 




II. Application to Turbo Codes (cont d) 
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II. Application to Turbo Codes (corn’d) 
Thus, on channels with ambiguities, the decoder may see the situation 

(u, do) 4-» c (when properly locked) or the situation (u c , Gq c ) <-* c c (when locked 180° 
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II. Application to Turbo Codes (cont’d) 




III. Simulation Results 











BURST ERROR RESULTS with The 
(31,37) TRANSPARENT CODE 
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Outline 






Model of turbo-coded BPSK channel in AWGN and RFI 



where Aco =(co 7 -co 0 ) and -2n / T c < Aco <2n / T c . 



RFI component at sampler output 
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II. Simulation Results 



AWGN baseline: 5 iterations 
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. Simulation Results (cont’d) 




AWGN + RFI (5 iterations): SIR = - 20 dB 

fix X = 1/10000 
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II. Simulation Results (cont’d) 
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II. simulation Results (cont’d) 
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II. Simulation Results (cont’d) 
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Conclusions 








Use of adaptive non-linear equalization 




Loral has installed advanced modem at TDRSS ground station at 
WSMR incorporating nonlinear equalizer and higher order 
constellations 
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Overall non-linearity makes analysis difficult 



Decision Feedback Equalizer (DFE) 








DFE Attacks Postcursor 











Overall non-linearity makes analysis difficult 



RAM-DFE 










Cutoff of Butterworth Filters is FOS (Fraction of Symbol Rate) 
8-PSK Symbol Errors vs. SNR (E s /Nq) 



FOS = 0.85 , FOS = 0.75 








Overall performance impact under investigation 
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